Supporting online material Gridding of Argo data
The Argo float profiles (1) were extracted from the real-time quality controlled Argo data base at http://www.argo.ucsd.edu. Only profiles flagged as "good" were used. Each profile had a latitude and longitude location, and temperature measurements (with a stated accuracy of 0.005
• C) at non-standard pressure levels (accurate to 5 dbar). Temperature data from each Argo float profile were then interpolated onto standard vertical levels with a 5 dbar resolution, from a pressure of 5 dbar (the "sea surface temperature") to 2000 dbar. An empty 4-dimensional grid was created, with a horizontal resolution of 1
vertical resolution of 5 dbar, and a time resolution of 7 days. For a given target grid point at a given target time, a search ellipse was constructed, centred on the target grid point, with a semi-major axis of x 0 = 1000 km in the zonal (x) direction, and a semi-minor axis of y 0 = 250 km in the meridional (y) direction. All available Argo temperature measurements within the search ellipse, on the same level, and within a 7-day search window centred on the target time, were then used to construct the gridded temperature value T . The observations were Gaussian-weighted by their distance from the target grid point,
where n is the number of Argo observations within the search ellipse, T i is the temperature value of the ith observation, and x i and y i are the x and y coordinates of the ith observation.
If there were n < 3 observations within a search ellipse, the gridded value T was flagged as 1 missing.
Removal of annual cycle and interannual variability
To interpolate over occasional missing values, a smooth curve was fitted through the time series of temperature at each grid point. The smoothing procedure used a locally weighted scatter plot technique with least squares linear polynomial fitting that was resistant to out- 
Processing of OLR and wind data
The OLR (2) and 1000-hPa NCEP-NCAR reanalysis wind (3) data were extracted as daily means. The mean and first 3 harmonics of the annual cycle were calculated over the 26-year period 1980-2005 and subtracted to produce anomaly fields. A 7-day running mean was then applied to the data.
Theoretical equatorial Kelvin wave structure
Vertically propagating equatorial waves obey the dispersion relation
where c is the phase speed, N is the buoyancy frequency and m is the vertical wavenumber (4). The mean density stratification was calculated from the Argo temperature and salinity data and gave N = 0.017 s 
